Analysis of a shortened form of human carbonic anhydrase VII expressed in vitro compared to the full-length enzyme.
Carbonic anhydrase (CA) enzymes are expressed in all organs of the mammalian body where they participate in important physiological functions. CA VII is a cytosolic isozyme which may be expressed as two forms according to the recent GenBank data. We designed a present study to express and characterize the human CA VII forms: full-length CA VII and short form (predicted to lack 56 residues from the N-terminus). Reverse transcriptase PCR analysis revealed mRNAs for both CA VII forms in the human brain. These different forms were expressed as recombinant proteins to investigate their biochemical properties. The full-length CA VII was used to raise a polyclonal antiserum in a rabbit, and the antiserum was then employed in western blot analyses and immunohistochemistry of mouse tissues. Data from mass spectrometry and comparative modeling showed that CA VII protein contains a single intramolecular disulfide bridge (Cys-56 to Cys-180) which is lacking in the short form. The computer model suggested distinctly different folding for the different forms. The more exposed structure and the absence of the disulfide bridge in the short form could make this protein more susceptible to degradation. In fact, this was realized in several protein purification efforts in which the short form readily degraded during the experimental procedures. From these results, we conclude that the full-length CA VII is a predominant active form in human brain and also in other tissues. In addition to the brain, CA VII is expressed in several other organs including the stomach, duodenum, colon, liver, and skeletal muscle. The distribution pattern suggests multiple functions for CA VII in different organs.